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(54) NEGATIVE TEMPERATURE COEFFICIENT THERMISTOR DEVICE AND MANUFACTURING METHOD 

THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative temperature coefficient thermistor 
device which can cope with the miniaturization of portable equipment, without 
increasing its manufacturing cost, is durable against ESD, and has a small size and 
high reliability, and to provide a method of manufacturing the device. 
SOLUTION: This negative temperature coefficient thermistor device is manufactured, 
in such a way that a laminate is formed by integrally laminating a green sheet for a 
negative temperature coefficient thermistor element 1 and another green sheet for a 
varistor element 11 upon another and a laminated composite element 20, provided 
integrally with the elements 1 and 11 is formed by baking the laminate. Then 
external electrodes 3a and 3b are formed on the composite element 20, so that the 
negative temperature coefficient element 1 and varistor element 11 are connected in 
parallel with each other. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A negative characteristic thermistor device comprising: 

A negative characteristic thermistor element which consists of semi conductive 

ceramics which have the negative characteristic. 

A lamination compound device to which laminate integration of the varistor device 
which consists of semi conductive ceramics which have a varistor characteristic was 
carried out via an internal electrode. 

Exterior electrodes allocated by said lamination compound device so that said 
negative characteristic thermistor element and said varistor device might 
electrically be connected in parallel. 

[Claim 2]The negative characteristic thermistor device according to claim 1, wherein 
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semi conductive ceramics which constitute said negative characteristic thermistor 
element are what uses an oxide of a transition metal element as the main 
i ngredi ents . 

[Claim 3]The negative characteristic thermistor device according to claim 2, wherein 
said transition metal element is at least one sort chosen from a group which 
consists of Mn, nickel, Co, and Cu. 

[Claim 4]The negative characteristic thermistor device according to any one of 
claims 1 to 3, wherein semi conductive ceramics which constitute said varistor device 
are what uses ZnO as the main ingredients. 

[Claim 5]A negative characteristic thermistor element which consists of 
semi conductive ceramics characterized by comprising the following which have the 
negative characteristic, A manufacturing method of a negative characteristic 
thermistor device to which laminate integration of the varistor device which 
consists of semi conductive ceramics which have a varistor characteristic was carried 
out via an internal electrode, and a negative characteristic thermistor element and 
a varistor device were electrically connected in parallel by exterior electrodes. 
A green sheet in which it is a green sheet of a specified number for negative 
characteristic thermistor element formation which fabricated a 
semiconductive-ceramics raw material which has the negative characteristic to a 
sheet shaped, and an internal electrode pattern was allocated in a predetermined 
thi ng . 

A process of being a green sheet of a specified number for barista element formation 
which fabricated semi conductive ceramics which have a varistor characteristic to a 
sheet shaped, and laminating to one a green sheet in which an internal electrode 
pattern was allocated in a predetermined thing, and forming a layered product. 
A process which calcinates said layered product and in which a negative 
characteristic thermistor element and a varistor device form a lamination compound 
device by which laminate integration was carried out via an internal electrode. 
A process of forming exterior electrodes in said lamination compound device so that 
said negative characteristic thermistor element and said varistor device may 
electrically be connected in parallel. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

"Detailed Description of the invention] 

;oooi] 

^Field of the lnvention]The invention in this application relates to a negative 
characteristic thermistor device which has the structure which combined the negative 
characteristic thermistor element and the varistor device, and a manufacturing 
method for the same in detail about a negative characteristic thermistor device. 
[0002] 

[Description of the Prior Art]As a negative characteristic thermistor for detecting 
the temperature of various electronic equipment, For example, while setting the 
predetermined interval G and allocating the internal electrodes 52a and 52b of a 
couple in the negative characteristic thermistor element assembly 51 so that the tip 
part may counter on the same flat surface as shown in drawing 3, As it is shown in 
the negative characteristic thermistor of the opposed type which allocates the 
exterior electrodes 53a and 53b of a couple in the both-ends side of the negative 
characteristic thermistor element assembly 51, and drawing 4 so that it may flow 
with each internal electrodes 52a and 52b, While laminating and allocating two or 
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more internal electrodes 62a, 62b, and 62c in the negative characteristic thermistor 
element assembly 61, The internal electrodes 62a, 62b, and 62c are pulled out to the 
end face by the side of reverse by turns, It is made to flow through the internal 
electrodes 62a and 62c with the exterior electrodes 63a allocated in the one end 
side of the negative characteristic thermistor element assembly 61, and the negative 
characteristic thermistor etc. of the exterior electrodes 63b allocated in the other 
end side of the negative characteristic thermistor element assembly 61 in the 
internal electrode 62b and the lamination type through which made it make it flow 
are known widely. 

[0003]As the negative characteristic thermistor element assembly 51 of drawing 3, 
and the negative characteristic thermistor element assembly 61 of drawing 4, The 
sintered compact obtained using the oxide of transition metal elements, such as 
nickel oxide and cobalt oxide, two or more kinds is generally used, and platinum, 
platinum, a palladium alloy, etc. are generally used for the internal electrodes 52a 
and 52b of drawing 3, and the internal electrodes 62a, 62b, and 62c of drawing 4. 
[0004] 

[Problem(s) to be Solved by the lnvention]By the way, in the above-mentioned 
conventional negative characteristic thermistor, in a human body model (discharge 
through series resistance l.Skomega from 100 pF) , when ESD (Electro Static 
Discharge) over 15 kv is added, change of several percent - tens of% of resistance 
may arise, and there is a problem that reliability is not necessarily enough. 
[0005]As shown in drawing 5, the crack 71 more specifically occurs in some crystal 
grains 70 of the ceramic sintered body which constitutes the negative characteristic 
thermistor element assembly 51 (61) by impressing ESD, in order that the crystal 
grain 70 may be destroyed and the conductive paths by the negative characteristic 
thermistor element assembly 51 (61) may decrease in number, resistance increases 
several percent - tens of%. And the temperature information detected with a negative 
characteristic thermistor by the increase in this resistance becomes inaccurate, and 
there is a problem of causing the malfunction of the device which uses a negative 
characteristic thermistor depending on the case. 

[0006]ln particular, since degradation of the negative characteristic thermistor 
element assembly by ESD is a thing of the direction in which resistance rises, the 
temperature information detected with a negative characteristic thermistor becomes 
lower than a actual temperature, it becomes impossible to perform desired overheat 
detection, and there is a problem that it is not desirable on safe. 
[0007]Then, as a negative characteristic thermistor used for large uses of 
especially ESD, such as a portable device, in order to cancel such a problem, as 
shown in drawing 6 (a), (b) , and (c) , Accumulate the tipped type negative 
characteristic thermistor element 81 and the tipped type varistor device 82, and by 
the leadframe 83 of a couple, while joining the negative characteristic thermistor 
element 81 and the varistor device 82 and unifying, Electrically connect in parallel 
and the negative characteristic thermistor element 81 and the varistor device 82 
according to the overvoltage absorption effect of the varistor device 82. The 
negative characteristic thermistor (composite electronic component) which prevented 
the above faults (change of resistance and error of detection temperature) from 
arising in the negative characteristic thermistor element 81 is proposed. 
[0008] However , two chip type electronic components in which this negative 
characteristic thermistor became independent (with a tipped type negative 
characteristic thermistor.) Combining a tipped type barista, it electrically 
connects both in parallel, and since part mark increase, it not only causes increase 
of cost, but there is a problem that a miniaturization is restrained. 
[0009]An object of the invention in this application is to provide a negative 
characteristic thermistor device for dealing with the miniaturization of a portable 
device to be possible, and for it to be strong to ESD, small and reliable [ without 
solving the above-mentioned problem and causing increase of cost, ], and a 
manufacturing method for the same. 
[0010] 

[Means for Solving the Problem]To achieve the above objects, 
invention-in-this-application (claim 1) this invention is characterized by a 
negative characteristic thermistor device comprising the following. 
A negative characteristic thermistor element which consists of semi conductive 
ceramics which have the negative characteristic. 

A lamination compound device to which laminate integration of the varistor device 
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which consists of semi conductive ceramics which have a varistor characteristic was 
carried out via an internal electrode. 

Exterior electrodes allocated by said lamination compound device so that said 
negative characteristic thermistor element and said varistor device might 
electrically be connected in parallel. 

[0011]A negative characteristic thermistor device of the invention in this 
application which has the structure by which laminate integration of a negative 
characteristic thermistor element and the varistor device was carried out via an 
internal electrode, and multiple connection was carried out with exterior 
electrodes, For example, a green sheet which fabricated semi conductive ceramics 
which have the negative characteristic to a sheet shaped, A green sheet for varistor 
devices which fabricated semi conductive ceramics which have a varistor 
characteristic to a sheet shaped is laminated, It is possible to manufacture by 
forming exterior electrodes in a sintered compact (lamination compound device) 
obtained by calcinating, It becomes possible to manufacture efficiently with the 
almost same lamination construction method as a case where the conventional negative 
characteristic thermistor device (negative characteristic thermistor device which is 
not provided with a varistor device) is manufactured. 

[0012]Namely , a negative characteristic thermistor element of a sheet shaped in 
un-cal ci nati ng for example (it is formed by laminating a green sheet in which an 
internal electrode pattern was allocated, and) To a negative characteristic 
thermistor element allocated so that an internal electrode might serve as an opposed 
type or a lamination type. A sheet shaped varistor device (varistor device formed by 
laminating a green sheet in which an internal electrode pattern used as a barista 
electrode was allocated) by un-cal ci nati ng , By carrying out laminate integration so 
that a predetermined internal electrode pattern may be located in an interface of a 
negative characteristic thermistor element and a varistor device, and carrying out 
multiple connection of a negative characteristic thermistor element and the varistor 
device electrically with exterior electrodes, with the same manufacturing method as 
a conventional chip type negative characteristic thermistor device, a negative 
characteristic thermistor device of the invention in this application with which a 
varistor device and a negative characteristic thermistor element were united can be 
manufactured easily and certainly. 

[0013]Since an internal electrode is allocated by interface of a negative 
characteristic thermistor element and a varistor device, distance of a negative 
characteristic thermistor element and a varistor device is made into the shortest, 
while being able to obtain an outstanding surge absorption function now compared 
with a case where an independent negative characteristic thermistor element and a 
varistor device are used independently, it becomes possible to prevent thickness as 
the whole product from becoming large, and to attain a miniaturization of a negative 
characteristic thermistor device. 

[0014]while resistance functions as a negative characteristic thermistor which 
changes with temperature at the time of anticipated use, when ESD is added by a 
certain cause, a negative characteristic thermistor device of the invention in this 
application, A varistor device will flow, ESD will be bypassed, influence on a 
negative characteristic thermistor will be avoided, and it becomes possible to raise 
the reliability of temperature detection. 

[0015]in a negative characteristic thermistor device of the invention in this 
application, a negative characteristic thermistor element and a varistor device that 
laminate integration was carried out via an internal electrode, Do not necessarily 
mean that an internal electrode is allocated all over the interface of a negative 
characteristic thermistor element and a varistor device, and usually, It is the mode 
(namely, mode by which some internal electrodes allocated by interface are pulled 
out even at the end face side of a lamination compound device) that an internal 
electrode is allocated in a part of interface, in many cases. An internal electrode 
allocated by interface of a negative characteristic thermistor element and a 
varistor device may function as an internal electrode of not only when it is what 
functions as a barista electrode, but a negative characteristic thermistor element, 
and, in any case, it is contained in the range of the invention in this application. 

[0016]A negative characteristic thermistor device of claim 2 is characterized by 
semiconductive ceramics which constitute said negative characteristic thermistor 
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element being what uses an oxide of a transition metal element as the main 
i ngredi ents . 

[0017]lt becomes possible to certainly constitute a negative characteristic 
thermistor device provided with the desired characteristic by using what uses an 
oxide of a transition metal element as the main ingredients as semi conductive 
ceramics which constitute a negative characteristic thermistor element. 
[0018]A negative characteristic thermistor device of claim 3 is characterized by 
said transition metal element being at least one sort chosen from a group which 
consists of Mn, nickel, Co, and Cu. 

[0019]By using semi conductive ceramics which use as the main ingredients at least 
one sort of oxides chosen from a transition metal element group which consists of 
Mn , nickel, Co, and Cu as semi conductive ceramics which constitute a negative 
characteristic thermistor element, It becomes possible to obtain a negative 
characteristic thermistor device provided with the desired characteristic still more 
certai nly . 

[0020]A negative characteristic thermistor device of claim 4 is characterized by 
semiconductive ceramics which constitute said varistor device being what uses ZnO as 
the main ingredients. 

[0021]By using what uses ZnO (zinc oxide) as the main ingredients as semiconductive 
ceramics which constitute a varistor device, it has a varistor device excellent in 
an overvoltage absorption feature, and it becomes possible to certainly constitute a 
reliable negative characteristic thermistor device. 

[0022]This invention a manufacturing method of a negative characteristic thermistor 
device of the invention in this application (claim 5), A negative characteristic 
thermistor element which consists of semiconductive ceramics which have the negative 
characteristic, A manufacturing method of a negative characteristic thermistor 
device to which laminate integration of the varistor device which consists of 
semiconductive ceramics which have a varistor characteristic was carried out via an 
internal electrode, and a negative characteristic thermistor element and a varistor 
device were electrically connected in parallel by exterior electrodes is 
characterized by comprising: 

A green sheet in which it is a green sheet of a specified number for negative 
characteristic thermistor element formation which fabricated a 
semiconductive-ceramics raw material which has the negative characteristic to a 
sheet shaped, and an internal electrode pattern was allocated in a predetermined 
thi ng . 

A process of being a green sheet of a specified number for barista element formation 
which fabricated semiconductive ceramics which have a varistor characteristic to a 
sheet shaped, and laminating to one a green sheet in which an internal electrode 
pattern was allocated in a predetermined thing, and forming a layered product. 
A process which calcinates said layered product and in which a negative 
characteristic thermistor element and a varistor device form a lamination compound 
device by which laminate integration was carried out via an internal electrode. 
A process of forming exterior electrodes in said lamination compound device so that 
said negative characteristic thermistor element and said varistor device may 
electrically be connected in parallel. 

[0023] Lami nate a green sheet for negative characteristic thermistor element 
formation, and a green sheet for barista element formation to one, form a layered 
product, and a layered product is calcinated, By forming exterior electrodes in a 
lamination compound device so that a negative characteristic thermistor element and 
a varistor device may serve as multiple connection electrically after forming a 
lamination compound device which equipped one with a negative characteristic 
thermistor element and a varistor device, It becomes possible to manufacture 
efficiently a negative characteristic thermistor device of the invention in this 
application with which a varistor device and a negative characteristic thermistor 
element were united with the same lamination construction method as a conventional 
chip type negative characteristic thermistor device. 
[0024] 

[Embodiment of the lnvention]Hereafter , the embodiment of the invention in this 
application is shown and the place by which it is characterized [ the ] is explained 
i n more detai 1 . 

[0025] [Embodiment 1] Drawing 1 is a transverse-plane sectional view of the negative 
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characteristic thermistor device concerning one embodiment of the invention in this 
application. As shown in drawing 1, the negative characteristic thermistor device of 
this Embodiment 1, via the internal electrode 12b, laminate integration is carried 
out by the negative characteristic thermistor element 1 of rectangular 
parallelepiped shape, and the varistor device 11 of rectangular parallelepiped 
shape, and the negative characteristic thermistor element 1 and the varistor device 
11, It is electrically connected in parallel by the exterior electrodes 3a and 3b 
allocated in the both-ends side of the lamination compound device 20 of the 
rectangular parallelepiped shape which consists of the negative characteristic 
thermistor element 1 and the varistor device 11. 

[0026]The above-mentioned negative characteristic thermistor element 1 which 
constitutes the lamination compound device 20, in the negative characteristic 
thermistor element assembly la which consists of semi conductive ceramics which have 
the negative characteristic, It has the structure where two or more internal 
electrodes 2a, 2b, and 2c were laminated and allocated, and the internal electrode 
2a, 2b, and 2c were pulled out by turns by the end face by the side of reverse, The 
internal electrodes 2a and 2c are connected to the exterior electrodes 3a allocated 
in the one end side of the negative characteristic thermistor element assembly la, 
and internal electrode 2b is connected to the exterior electrodes 3b by the side of 
the other end of the negative characteristic thermistor element assembly la. 
[0027]ln this Embodiment 1, the sintered compact which sintered two or more sorts of 
the oxide of transition metal elements, such as nickel, cobalt, and copper, is used 
as the negative characteristic thermistor element assembly la. 
[0028]The above-mentioned varistor device 11 which constitutes the lamination 
compound device 20, The internal electrode 12a allocated into the varistor element 
assembly 11a which consists of semi conductive ceramics which have a varistor 
characteristic, It has the electrode (internal electrode at the time of seeing from 
the whole negative characteristic thermistor device) 12b located in the undersurface 
side of the varistor element assembly 11a, the internal electrode 12a is connected 
to the exterior electrodes 3a, and the internal electrode 12b is connected to the 
exterior electrodes 3b. 

[0029]ln this Embodiment 1, the sintered compact which sintered the semi conductive 
ceramics which use ZnO (zinc oxide) as the main ingredients as the varistor element 
assembly 11a is used. 

[0030] Lami nate integration of the varistor device 11 is carried out to the upper 
surface of the negative characteristic thermistor element 1 via the internal 
electrode 12b, and it is together put so that the negative characteristic thermistor 
element 1 and the varistor device 11 may serve as the shortest distance. 
[0031]ln the negative characteristic thermistor device of this Embodiment 1, the 
precious metals and these alloys, such as platinum, palladium, and silver, are used 
as a component of the internal electrodes 12a and 12b which constitute the internal 
electrode 2a which constitutes the negative characteristic thermistor element 1, 2b, 
2c, and the varistor device 11. 

[0032]Next, the manufacturing method of the above-mentioned negative characteristic 
thermistor device is explained, in manufacturing the negative characteristic 
thermistor device of this Embodiment 1, specified number preparation of the green 
sheet for negative characteristic thermistor element formation which fabricated 
first the semiconducti ve-ceramics raw material which has the negative characteristic 
to the sheet shaped is carried out, and an internal electrode pattern is formed in 
the predetermined green sheet of them. Specified number preparation of the green 
sheet of the specified number for barista element formation which fabricated the 
semiconductive ceramics which have a varistor characteristic to the sheet shaped is 
carried out, and an internal electrode pattern is formed in the predetermined green 
sheet of them. The above-mentioned internal electrode pattern uses exotic powdered 
metals and such after alloy powder, such as platinum, palladium, and silver, as an 
electric conduction ingredient, and forms them in this from printing the conductive 
paste which mixes an organic vehicle. 

[0033]And after laminating each green sheet in the given order, a layered product is 
formed by being stuck to a laminating direction by pressure by the pressure of 2 
t/cm2. 

[0034]And the lamination compound device 20 which equipped one with the negative 
characteristic thermistor element 1 as shows drawing 1 this layered product in the 
air by calcinating, for example on the conditions of 1100 **x 2 hours, and the 
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varistor device 11 is formed. 

[0035]Next, the conductive paste which uses the end of silver dust as an electric 
conduction ingredient, for example is applied to the both-ends side of the 
lamination compound device 20, and the exterior electrodes 3a and 3b are formed by 
printing on the conditions for 600 **x 10 minutes so that the negative 
characteristic thermistor element 1 and the varistor device 11 may electrically be 
connected in parallel. The negative characteristic thermistor device which has 
structure as shown in drawing 1 by this is obtained. 

[0036]The negative characteristic thermistor device of this Embodiment 1 the 
negative characteristic thermistor element 1 and the varistor device 11, Have the 
structure which laminate integration was carried out via the internal electrode 12b 
which functions as a barista electrode, and was connected in parallel by the 
exterior electrodes 3a and 3b, and as mentioned above, with the same lamination 
construction method as a conventional chip type negative characteristic thermistor 
device, it can manufacture efficiently, without causing increase of cost. 
[0037]Since the internal electrode 12b which functions as a barista electrode is 
allocated by the interface of the negative characteristic thermistor element 1 and 
the varistor device 11, it makes the shortest distance of the negative 
characteristic thermistor element 1 and the varistor device 11, while being able to 
obtain the outstanding surge absorption function now compared with the case where 
the independent negative characteristic thermistor element and varistor device are 
used independently, the thickness as the whole product can be prevented from 
becoming large, and the miniaturization of a negative characteristic thermistor 
device can be attained. 

[0038]The negative characteristic thermistor device of this Embodiment 1 functions 
as a negative characteristic thermistor from which resistance changes with 
temperature at the time of anticipated use. On the other hand, when ESD is added by 
a certain cause, in order for the varistor device 11 to flow and to bypass ESD, it 
becomes possible to avoid the influence on the negative characteristic thermistor 
element 1, and to raise the reliability of temperature detection. 
[0039] [Embodiment 2] Drawing 2 is a transverse-plane sectional view showing the 
negative characteristic thermistor device concerning other embodiments (embodiment 
2) of the invention in this application, in the negative characteristic thermistor 
device of this Embodiment 2, the negative characteristic thermistor element 21 is 
formed in the same flat surface inside the negative characteristic thermistor 
element assembly 21a by allocating the 1st counterel ectrode 22a and the 2nd 
counterelectrode 22b so that it may counter via the predetermined gap G. 
[0040]They omit explanation here in order to avoid duplication, since other 
composition and manufacturing methods are the same as that of the case of the 
above-mentioned Embodiment 1. Also in the negative characteristic thermistor device 
of Embodiment 2 constituted as mentioned above, it can manufacture efficiently like 
the case of the above-mentioned Embodiment 1 with the same lamination construction 
method as a conventional chip type negative characteristic thermistor device, 
without causing increase of cost. 

[0041]while being able to obtain the outstanding surge absorption function from the 
internal electrode 12b which functions as a barista electrode being allocated by the 
interface of the negative characteristic thermistor element 1 and the varistor 
device 11, the miniaturization of a negative characteristic thermistor device can be 
attained. 

[0042]Since the varistor device 11 flows and ESD is bypassed when ESD is added by a 
certain cause, the influence on the negative characteristic thermistor element 21 
can be avoided, and the reliability of temperature detection can be raised. 
[0043]Al though the above-mentioned Embodiments 1 and 2 explained taking the case of 
the case where the varistor device is allocated in the upper surface side of a 
negative characteristic thermistor element, it is also possible to have composition 
by which the negative characteristic thermistor element was allocated on the 
varistor device. 

[0044]The invention in this application is not what is further limited to the 
above-mentioned embodiment also in other points. The concrete pattern and arranging 
position of the concrete composition of a negative characteristic thermistor element 
and a varistor device, an internal electrode, and exterior electrodes, It is 
possible for it to be related with the concrete manufacturing method etc. of the 
kind of semiconductive ceramics which constitute a negative characteristic 
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thermistor element and a varistor device, and the negative characteristic thermistor 
device of the invention in this application, and to add various application and 
modification within the limits of the gist of an invention. 
[0045] 

[Effect of the lnvention]As mentioned above, the negative characteristic thermistor 
device of the invention in this application (claim 1), Since the negative 
characteristic thermistor element and the varistor device have the structure by 
which laminate integration was carried out via the internal electrode, and multiple 
connection was carried out with exterior electrodes, Compared with the case where a 
negative characteristic thermistor element and a varistor device are allocated in a 
different field on a substrate, it becomes possible to reduce a mounting space 
substantially. 

[0046]Since the negative characteristic thermistor element and the varistor device 
have the structure by which laminate integration was carried out via the internal 
electrode, and multiple connection was carried out with exterior electrodes, 
compared with the case where a negative characteristic thermistor element and a 
varistor device are used independently, it becomes possible to aim at reduction of 
cost . 

[0047]Since the internal electrode has the structure allocated by the interface of a 
negative characteristic thermistor element and a varistor device, it makes the 
shortest distance of a negative characteristic thermistor element and a varistor 
device, while being able to obtain the outstanding surge absorption function 
compared with the case where the independent negative characteristic thermistor 
element and varistor device are used independently, the thickness as the whole 
product can be prevented from becoming large, and the miniaturization of a negative 
characteristic thermistor device can be attained. 

[0048]when ESD is added by a certain cause, a varistor device can flow, ESD can be 
bypassed, it can become possible to avoid the influence on a negative characteristic 
thermistor, and the reliability of temperature detection can be raised. 
[0049]when what uses the oxide of a transition metal element as the main ingredients 
is used like the negative characteristic thermistor device of claim 2 as 
semiconductive ceramics which constitute a negative characteristic thermistor 
element, the negative characteristic thermistor device provided with the desired 
characteristic can certainly be constituted. 

[0050]Like the negative characteristic thermistor device of claim 3 as 
semiconductive ceramics which constitute a negative characteristic thermistor 
element, It becomes possible to obtain the negative characteristic thermistor device 
provided with the desired characteristic still more certainly by using the 
semiconductive ceramics which use as the main ingredients at least one sort of 
oxides chosen from the transition metal element group which consists of Mn, nickel, 
Co, and Cu . 

[0051]By using what uses ZnO as the main ingredients like the negative 
characteristic thermistor device of claim 4 as semiconductive ceramics which 
constitute a varistor device, It can have the varistor device excellent in the 
overvoltage absorption feature, and a reliable negative characteristic thermistor 
device can certainly be constituted now. 

[0052]The manufacturing method of the negative characteristic thermistor device of 
the invention in this application (claim 5), Laminate the green sheet for negative 
characteristic thermistor element formation, and the green sheet for barista element 
formation to one, form a layered product, and a layered product is calcinated, Since 
he is trying to form exterior electrodes in a lamination compound device so that a 
negative characteristic thermistor element and a varistor device may serve as 
multiple connection electrically after forming the lamination compound device which 
equipped one with the negative characteristic thermistor element and the varistor 
device, With the same lamination construction method as a conventional chip type 
negative characteristic thermistor device, the negative characteristic thermistor 
device of the invention in this application with which the varistor device and the 
negative characteristic thermistor element were united can be manufactured 
efficiently. 
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Brief Description of the Drawings] 

Drawing l]lt is a transverse-plane sect 
characteristic thermistor device concern 
invention in this application. 
[Drawing 2]lt is a transverse-plane sectional 
characteristic thermistor device concerning 
invention in this application. 
[Drawing 3]lt is a transverse-plane sectional 
characteristic thermistor device. 
[Drawing 4]lt is a transverse-plane sectional 
negative characteristic thermistor devices. 
[Drawing 5] It is a key map showing the resistance change mechanism by ESD of the 
conventional negative characteristic thermistor device. 

[Drawing 6] (a) , (b) , and (c) are the figures showing the manufacturing process of 
the conventional negative characteristic thermistor device of further others. 
[Description of Notations] 

1, 21 negative characteristic thermistor elements 

la, 21a negative characteristic thermistor element assembly 

The internal electrode of 2a, 2b, 2c and 22a, and 22b negative characteristic 

thermistor element 

3a and 3b Exterior electrodes 

11 Varistor device 

11a varistor element assembly 

The internal electrode of 12a and 12b varistor device 
20 Lamination compound device 
22a The 1st counterel ectrode 
22b The 2nd counterel ectrode 

The gap between the G the 1 and 2nd counterel ectrodes 
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(57) imm 

mm: m&3Ah<?>m*;*m<zk%<. m^m^ 
mmtxmmmwmL, znmmfozm&Lx. n.m 

tt^-SX^Si^ 1 fcAUX**Pl 1 i: 
tSBWS^F 2 0 3a, 3b &mt& . 
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sft^e^-sx?*^. rtvz.9WB& : &*h i @& 

[|f*lM3 ] huIBS^Htc*^ Mn, Ni. Co. 

[ft*iM4] MfEAyxrm^£ffiJ£^S¥#f>Mr7S- 
•y ? X#\ Z n O £ 4u£fr ft&i> COTfo &ZbZ WWt 

b ^rh WM l - 3 <r>\ vfivirt3Em0nma&~- 5 ^ 

LTWJf— frfKSfU ft#tt^-SX?#PH^A 
ft#14£*-r&¥»#:-tr^ 5 >y 9XBm& >— hVttzjSL 

■ass a^^' u -yj/- b t , a u x ? w^^rr 

3»#;-fc: 5 5 >y 7 X £ is- hmzf&B Lfc A 'J X?m=F& 
fiOT^FJf mWLCO 7'V->is-hX*$>-?X. m 7^ l> CO 

iztt^nw^->mmztiK?v h &— 
mzmm Lxmm^wm-r^JMb , 

m^mm-hTMb. 

minmm-- $x?m^b m& < u x ^*p**««w 

[00 0 1 ] 

[«BH<0Kf ft#14^-SX 
^SBfcWt, PL<{±. ft^-^-SX^SH^Ay 

[00 02] 



a, 5 2b£. R— ¥H±fcfcV*T*«9Jfc^jWl*r$- 

Si olz, ffifc(DffimG$:$5^XfflM'thbbi>t l z, # 
l*J§tf«ffi5 2a, 52b i:*¥3IlM> i a fc» 
SX^f#5 1 ^WSfflifc— **<0JWWS 5 3a, 53 
b£IEI£LT&&WftM^ft#tt^-$x?*S\ H4fc 
Sr*" «t d . flWtW"- 5 X 6 1 |*Jt#fift«rt95 
1*6 2a, 62b, 62c Eg-f & ttt 

fc, l*J»*B6 2a, 62b, 62c £3S5fc3£ffllJt0S 
HC§l#mtT. I*)g|5mffi6 2a, 6 2c^tittf- 
iX^ift6 1 O-SfltffltSS iX^f-SPSffi 6 3 a 
#3I3l*\ P«ggP«fl66 2b Srft#tt-9"- 5X^**6 1 

^ff!isfjjtiaissn^^ai«S6 3 b b mmntz «t a 

[0 00 3] 13«ttttt-5X5'Ift5 1 

H4om^tt^-SX^gg#c6 BS^b- 

•y is-ftn rtjv h =sr bcDWfmmjcmcowimzm 

CDfo&VM 5 2 a , 5 2b^ H4(7)rtgpmffi6 2 a, 
6 2b, 6 2ct(i fiA, B# ■ VN^^A-^A^if 

[0004] 

1. 5k^^^>tT01 0 OpFj&^O&fl;) tfcV^T. 
1 5 kVSr0X.SE S D (Electro Static Discharge) 

0 . ^-T 1 1 m«tt*H-*TI*Sr ^ fc ^ a RUB 
[000 5] «t Dft#:Wti4s HI 5 t^r^J: E S 
(61) ^fiM-TS-fe 5 5 -y ?*SS*0)iSfift7 0c^)- 

gptc ^ 5 -y ^ 7 1 l . ^ 9 B H fi 7 0 immztix ft 

#tt-9--5X^3g^5 1(61) tj;S#mi4^°X^M 

- 5 x * ffiffl-rs saoa6^p $k & b 1 # jtB i -r h ^ a 

[0006] Wfc, ESDtiS m^ftt-tf- SX?*# 

mm-- s x ^ fc <fc 9 ^aj aMswiioiai 

^ 0 . ^±jff * L < 5rt ^ a BH&S* 1 * * . 
[ 0 0 0 7 ] i^Oia :SrRIIMi**rWifc: 

Stfttt-SX^tU, i6(a), (b), (c)tn^ 
i a (C . f - -y 7°MOft#'ffitf- SX^ff8 1i:f'y 
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-A8 3tJ:y. ft«ftt^S^^*P8 1 tA'ijx^ 
*-? 8 2 £ 1 t> . ft#tt-9"- 5 X 

^if8 1 tA'y^^if8 2 ^««WtcMWfcSNSI! 

<oia*^ft^ (ffiK««saw«miiit^iMS) #'ft 

[0 0 08] L*»U ;»ttttt-iX^(l 14L 
ft: 2 oco^- -/ SPtR. ( & >y T§^ft#tt-9"- 5 X 

fc *> 6 r? x h ofi± £ m < tifr 0 TSr < . /haHbWWtt 
Six 4 t ^ 5 BHfijft*** S . 

[0009] ftlBfgajKi:. ±=BPfl|l^&j^-rS fctfrC 
t&tJ&tZ - i; **WC\ E S D tea < . 'hSLTflKtt 

[00 10] 

X^SrSAyx?*^'. F*]gPmffi*^LT«Jl— ft 
fcS*lfc«W*#*fi:* Wfeft#tt-9--sx?*^i; 

[ooii] ftittt-U^ft^'^^if^ 
-sx^ttay:. 0fiif. ft«tt*^rr&#mi*-b9 5 

•y ? X 2: h tttcjS;^ Lft t^J-y^-h b , a'ijx 

ft:Ay X^S^fflc^y -yy- h £«JiL. 
Zblz£K>%timH¥ («W«^*P) fciMWSSJB 
fife-T «. 0 KJt-T4 i i: **WC& 0 . «E5fe<oft 

m--$^mw) zwm-&i%r&bmmm^ mm 
[0012] i-^hh, mux. mmx-^-h^n 

y x ? «s fc 3r 4 ft§&«ffi; n° 9 - y jWERS ^ v - 
: ?) FJfSOrtgpmS^^-^'ft^'ffi^-SX^SS 



nmm-- ix^mm^M^mmizmm-th z 1 1>- 

[0013] tft. rtaWSS^fl^rtt^-S^^*?*: 
a'ijx^ S^co^ffl t=SK § fix \y h z t frh , ft 

miL t ft ft #'14-9-- 5 X ri? *F- fc ) ^ y X * SO fc: 

A^m^mhz\btMWkZts:h . 
[ 0 0 1 4 ] 4ft. ftII^BJ^ft^tt-9-- 5 x^^a 

SDj6*flnfcofc*^fc:ii, Ayx^*^#3iLT. e 
S D ZjU ^XL, ft #14-9"- 5 X^-^)*M»«|lIjttS 

tt4 ; 1 o . ?ajs^m«ff ffitts- ft±s its ; t & 

[001534J5, *IS^c7)ft#1±-9--5X^^Mfc 
fcV^T. ft#'l±-9--5X^iR^is. ^'yx^*^\ ft 

^-f Li>, ftW 

tt-r- s^^iftA-ij x fm^co&m^mitzfo&mm 
mm^tix^^z t tw&tt t«tii^< . mm 
a , ^aco-gpt pmwHPBSt ztixu&xo %mn 
(tth-tb, RmzMmztifzfti$mmcD-mmmm 
^n^ymmaiizi-c^^ m^tix^^mm > 

■S* 1 ^^. 4ftu ft#tttf-SX^gR^t^yx^«^ 

m-thheoxh^m^zm^r. ft^tt^-sx^gg^ 

[ 0 0 1 6 ] 4ft. lf*JI2^ft#tt-9--5X^^S 
lalBft#tt-9--SX^S^^«fi!c-r4^#ft-fe7S 

fo&c\b*m®Lb LX^h. 

[0017] ft#'lt-9--SX^«^^«)t^4*«f*-fe 

75 ^x i: LTs mm&mTmcm-ivm&iimftb-r 

[ 0 0 1 8 ] 4ft. if^II3^ft#tt-9--$X^it« 
{4. BUiBa^J57C3Sj& i , Mn, N i . Co. CuK 

&&3¥i9iS(f;fU>i!'- , &< bh l9rCt>t>Zbift&b 

[0019] ftfttt-U^ff^tS^** 
7?7?XhU, Mn. Ni. Co. Cu3&»64&a 
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6 fc«^fcBfa^)»tt*«i.fcft1*tt^- 5 X ?S£B£ 

[0020] tfz, mM4<7)M<mi-y--$.z.?mm 

ZnOJi^ttUOTJ)^It« LT 

[00 2 1 ] ^yx^3(fft«tftf-44H**-fe5S'y^ 
LT, ZnO (Kflauft) £±j&fri:-r&ko£ffl 

[00 22] ±fc, *ffl^BJ (ffi&gs ) Oft#tt-)f- 

v^x3&»6*4fi $ x 9 mi- 1 , ^ y x * »e 

& fl-r & 5 5 v 7 X ip $> & u X * *P ** , 

izm& L^M#tt-tf- s x ? mT^mm^mmkm^y 

V — yiy—Y- xh ~-> X s J9f SO «> O fc(± fiap^ffi; * * — 

& cotziift^mm^v-ymmztifz ? >j ~y^~ v 
x?m?&wsmizmnzmmztL& * a izmmmm 

[00 23] ft#tt^-$x?fS^ffMfflo^y-yi- 

- b t , Ayx^ m&mRXor v-y^-h z—mz 
mmLxmmikzwmL. mm^m^vx. nmm- 
-$x?mTt^vx?m=Ft£-mzffitfzmmM^ 

ft Wtt-f - 5 X ? fc 4 -5 *II%0jOft ft'tt 

[00 24] 

lt. *vimik+&bz%&zbtimL<mmt&. 
[0025] mwm i ] a i \t*ms&m-mm 

»fcj&»j&»4 ft Wttlf- 5 X ^ ilHOIEHDTBEiT* § . 

la i tc^-r i at;,; cr>mmmm i oft ste-tr- sx^ 

ftltW^'JX^tf 1 1#\ |^gP«ffil 2bijfLX 



x^s^i k±, fttttt-sx^if i tAij^^f 

^ 1 1 ^^**lW*JBtt^HHI*^*F 2 0 aHSBH 
tlilSfifcJMWB 3a, 3bt;j; D «SRWt=^fc: 

[ 0 0 2 6 ] *fc , «M1t^*^ 2 0 *«jfi-TS±iBft 

i^igp«ffi2 a , 2b, 2 c j&qss. isiasix. 3&>0, 1*1 

g|5mffi2a, 2b, 2c^2t;igWfflt?[|ffi§ 
*uteM3e&* LTfc D , ^Sffi 2 a , 2 c {ift#'K-9- 
-Sx^fftia <o-iHllfc:K» S tvfiilMWm 3al: 
§ #i . l^iaiSffi 2 b «ft#ttT- Sx^iftl af) 

[ o o 2 7 ] srfc, zcommmm i tcfcv^-cji. ft^se 

[ 0 0 2 8 ] 2 0 £*Jfr$-S-fcJB>* 

•y^X^A>^r^>^Ux^S#;l 1 a(f»(=i5RSnfcrt» 
12at, X ^^#: 1 1 aOTMlWiS-f-S 

Bffi (ft#tt-9--sx^^s^#c^^^*i^oi*ii5m 

S) 12b^fetfeD, ^SE««1 2 a{i?^«ffi 

3 a Pimm 1 2 b ii^gpm® 3 b 

[0 02 9] ifc, icoHJfe^itcfc^-rJi, ^^''JX 
^fS#:l 1 at LT. ZnO (MltWci) ^±^fc"T 

[0030] *ti, A'lJ^^ff 1 1 {i s 

x^^t 1 o±Ht=i*igi5Sffi 1 2 b zftLxmm-mt 

1 1 ^'SffiifESt t * & J; o fcffl^^r^ § tiX v ^ . 

[ 0 0 3 1 ] & fz. c\commmm 1 cot«ttt-u^ 

SP«ffi2a, 2b, 2 c. &WJ Xftt 1 1 ^ffijS 

-r^rtiimffii 2a, i2bc?>mmMmkLx. 

[0032] Jjcfc, ±l2ft#tt^-5X^^SO»it77 

?mwkwm-tuzfotz~>xi,±, ft#tt^*-rs 

^W#c-t 7i-y? 5^- h L fcfttftfc* 

- s x ?m?mf&m<v?' u-y^-h zmmmmm 
pjf stfeico fv—yis—h* m^mmm l . o -5 % 

ofJt/eO?" 'J — yis— V IzltftffiWM^?— y% Bf%t 
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[0033] &7 V~>z/-hZ:mfecr>\\\m 

•vmmttzm. wi.if2-t/o»£>£E2rc. 

[0 0 34] ^ LTs i<^«Jf**SSltfiT, Mi-ftfl 
10 0'CX2 ^ffScO^TffijR-r S <! t=t D s Hit 

[0 0 3 5] ft^ft-tf-SX^UH^l br^)x9 

*p 2 ooFoSfut;. wiif«!a**awiat^t"r&ai 

fl^-X h £ffi?p LT , 6 0 0 °C x 1 0 #0^tfra§!§ 
ft(«ik(cJ:0JWISWi3a, 3b£#JiM-4. ^;ft 

[0036] zcnmmm i ^ftfte-f- s x^iga 
— Hs-fkSfu ^hgu«S3 a , 3 b izx n&mzm 

3Xh<oiM±£ffl<ifc3r<. SWU: 

[0037] ttz, svjx?mmtLxmm-t&fti$m 

m 1 2 b 5 X 1 £ ) S' ij X ^5PH^ 1 

1 <^»H tiSft § *xT \ ^ i i: *> £> . ft Wtt-f - Sxj? 
SfliA-gx^lf 1 1 i:<7)E05t£SSkLT, 
L^ftifffff- 5 X vm^F t A 'J x ^fSH^giK tcffiffl 

•CS £ i 3 fc i; t> te. K^fti: UTcoJS^*^ 
§<^^.ik*|J&±LT. ft^tt^-SX^B^bS 

[00 38] 3r£. ^«SiiS10t#ttf-SX^ 

HT-E S D i>mb -> tzM&tzli . A y x ?m=F 1 1 
JILT s ESD£A-fvs°x-r ft»f-$x^ 

[0039] [ HJg^« 2 ] m 2 ti , *II^0jOffitOH 

tk^iemkitmht" h h . <r <r>mmm. 2 ^ft^tt-r- 5 

^^iftfcutli, ft#tt-9--5x^*-f 2 l#\ ft 

^t!2 2ai:, jg2 «M ft««2 2 b ffifccr>*r 
*'y7GS:^Lt»l*ItSJ: o tES-fSi i: t «fc Dff^ 



fcSSWBB 2 commtV- 5 x *§S»=i$\, i> , _kU 
HSfiffM 1 -y TfflOft#tt^ 

[004 1 ] ^U^^«SfcLT«B6^-4rtaW 
Sl2bi\ ft#'lt^- 5 X lfcA'ijX^if 1 

mm*%& rfcmifckfct, ft^ nw-- sx^s 

[0042] M^^OMHT'E SDfflUtor>KM 

&tZi** AijxM^l l^'«atT. ESD^qyN- 
XT ft#'lt-9--5X^fg^2 1^0f^«^@jffi 

[oo4 3]^, ±£HHgKB i at^ 2 t« . ft 

-9-- 5 x ^ *^<7) ±B5« A' y x ^ ^iffifS § fix ^ 
^TlS^tJt^ ^'yx^S^<7)±t;ft 
#tt-9"- 5 x^sS^ieiSSix^ffifiick-f-S ; t fc«Tffi 

[0044] ^t;-?-ofi!io*tfev^ i>± 

[004 5] 

[^Bjco^ffi] ±j#OJ;3t, (If^ill ) co 

ft^e^f-SX^^Bii:, ft«ptti^5^^*F-k^*U 

ft 5 x ? gg^ k y x ^ * SMi^M^ h 

mm^zmwcthm^zitKx , n^x^-x 

[0046] ft#tt-^-SX^fg^k^'yx^fg 

ffitJ; DM^fMSix^«3t^*LTV^cOT-\ mm 
v~ 5 x a y x ^s'J^ fcfflv ^ft«^tit 

[0047]§^ A«tfe6<, ftjftt^- 5 X^* 

^ t A y x ^ «^co^ffi (cfSK § *ufeflBfi S: * L T v ^ 
ft^tt-f-Sx^^iiAyx^m^i:^^ 
^f^SMk LTs MALitftifftt^-Sx^^kAy 

mxmmmi - 1 ^'-cs s 1 1 1 »ft^k tt 
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[0 048] M^^COJ^HT'ESD^jDt.o^ 

& 0 . i&Ktfta^fl ft It* ft±£ -it ft ; k ft . 
[0 0 4 9] 4fc, ff^IS2^ft!fte-9--iX^S«0 

sai*iBifcfl!«-r4 £ t ft . 

[0 0 5 0] ifc, it*ii3coft#tt^-5x^^B£7) 

•y^Xttt, Mn s Ni s Co. C U3&»6*43Bg5A 

■Ik^aimr&ft. 

[0051] oft^ttt-sx^gi(?) 
* ft J: ate**. 

[0052] *m (it*ii5 ) eonm&y— 

tAijxj? *W«»WfcM*ll£« k & ft i a t»JB « 
£*f fc*MW*£J£jfc$N& ± a £ LT v^ftc0T\ 



ft^k^T'^ft. 

[Ell ] *«5MB<0-HtBBtt (SStBBBU ) 

mm^r- $.x?mw*^jEwmmmv$> ft . 

[02] ^K^WffiO^Sfc^JB (£t£B!lft2) fc*>3&» 
ft m#tt->f- 5 X ^EBfflrfflH-C* ft . 

[03] mMconmt^-ix^mw^^mmmm 
[04 ] ti&wmnnm m-~ s x ^K£*t-itffli§T 

[05] i*«Mittt-SX?gi«ES D^iftffi 

[06] (a), (b), (cm, t>iizm<7)niffi 

-9"- 5 X^SK^BtxeSS^-BTC* ft . 

1,21 £*Ht*r- 

la, 21a M#tt-9--SX^fg#: 

2a, 2b, 2c, 22a, 22b ft^ft-f-SX 

3a, 3b *>\mnM 

1 1 ^yxj'if 

lla AiJ^^fft 

12 a, 12b Ayx?*-?OF*Jgff*lffi 
2 0 

2 2a n i <r>W$mM 

2 2b ^2tf9#f[6tfEfii 

G 1 BXfm 2 OMt^^ffiPBl^^'-r -y 

7° 



[01 ] 



[02] 



[03] 
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[04] [05] 




(72) ^BJ^- «H F^-A(##) 5E034 BA08 BA09 BC02 CA04 CC02 

^MFMWKcm^*ZlT126»l(># DB01 DB15 



